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DETAILED ACTION 

This office action is in response to applicant’s remarks filed October 23, 2006. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 

use or on sale In this country, more than one year prior to the date of application for patent in the United 

States. 

Claims 22-28 and 30-32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Horvath et al. (U.S. 5,052,481). 

Horvath (Fig. 3A, 3D) discloses: 

(cl. 22, 23, 26) a semiconductor package, comprising: a semiconductor chip/ and or 
plurality of chips (11; Fig. 3A) having a plurality of first thermal fins (14, 15) on a portion 
of a non-active surface of the semiconductor chip, wherein the first thermal fins 
longitudinally extend across the portion of the non-active surface of the semiconductor 
chip: a heat conducting device having a plurality of second thermal fins (e.g. 43) on a 
portion of a mating surface of the heat conducting device, wherein the second thermal 
fins longitudinally extend across the portion of the mating surface of the heat conducting 
device: and a thermal joint formed between the non-active surface of the semiconductor 
chip and the mating surface of the heat conducting device, wherein the thermal joint 
comprises a band of interdigitated thermal fins (e.g. 14, 43) comprising the first and 
second thermal fins mated together and thermally coupled using a rigid bonding 
material or a compliant thermally conductive material (“oil”, Col. 15, Lines 47-50: 
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Abstract) wherein the thermal joint further comprises a complaint thermal conductive 
material (29) formed between planar portions of the non-active surface of the 
semiconductor chip and the mating surface of the heat conducting device (Fig. 3D); 
(cont. cl.22) wherein longitudinally extending interdigitated fin are oriented to extend in a 
direction that passes through a neutral stress point of the semiconductor (e.g. fin of 
case 40 above item, 36, extends downward forming a vertical plane that passes middle 
of chip, 1 1 : Fig. 3A); 

(cl. 24, 27) wherein the heat conducting device is a package lid, a package cap, a heat 
sink, a cooling plate, or a thermal hat (40). 

(cl. 25, 28) heat conducting members is copper (Col. 10, Lines 33-35); 

(cl. 30, 31) where thermal material between interdigitated fins and between the planar 
portion of non-active surface of chip (e.g. back surface of chip are formed of same 
material (“some times”; Col. 1 1 , Lines 22-27); 

(cl. 32) fins pass through hot spots of the semiconductor package (e.g. vertical planes 
extending along top /bottom fins pass over all area of chip and therefore includes a hot 
spot^). 

Allowable Subject Matter 
Claims 1-21 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art does not disclose or make obvious the gap between interdigitated 
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fins that is filled with a compliant layer varying across a thermal joint including all the 
limitations of the independent claim^. 

Response to Arguments 

Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James M. Mitchell whose telephone number is (571) 

272- 1931. The examiner can normally be reached on M-F 8:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Carl Whitehead Jr. can be reached on (571 ) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 



’ Understood to be the region of chip with the highest power density region (see PGPUB 2005/018958 
Par. 0075) 

^ Criticality has been established by applicant (see PGPUB 2005/018958, Par. 0057) whereby relief of 
thermal mismatch in a direction perpendicular to the fins is in part a result of varying the gap size 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





